Deoxyfluorination of amino alcohols was achieved using
Introduction of fluorine atoms into biologically active amines 1 and amino acids 2 is of great interest to medicinal chemists because the fluorine atom reduces the basicity of the amino group and modifies their metabolism and pharmacological properties. Furthermore, due to the development of 18 F-labeled compounds for positron emission tomography (PET), 3 the importance of the (fluoroalkyl)amine synthesis has increased remarkably.
Fluoroamines can be prepared from amino alcohols via cyclic sulfamidates; 4 however, it includes multi-step procedures and requires a long reaction time.
Due to the short half-life of 18 F, 5 it is desirable to synthesize them as rapidly as possible, and a more direct method is required.
Though the deoxyfluorination reaction of amino alcohols is the most suitable method for their synthesis, the application of deoxyfluorination reagents, such as diethylaminosulfur trifluoride (DAST) 4e,6 or bis(2-methoxyethyl)aminosulfur trifluoride (Deoxofluor™), 7 often results in undesired side reactions.
Recently, we reported the deoxyfluorination reactions of alcohols, 8 diols, 9 aldehydes, 10 and epoxides 11 using (N,N-diethyl-α,α-difluoro-(m-methylbenzyl)amine (DFMBA). We wish to report here that amino alcohols can be directly converted to
When 2-(phenylamino)ethanol (1a) was allowed to react with 2.4 equivalents of DFBA without solvent at 70 °C using conventional oil bath heating or microwave irradiation, the reaction was complete in 10 minutes and N-(2-fluoroethyl)-N-phenylbenzamide (2a) was obtained in 85% yield. 14 A hydroxyl group in 1a was converted to a fluoride while an amino group was acylated by DFBA. The reaction must proceed through an oxazolinium intermediate 3 as in the case of diols. 9 It was supported by the formation of oxazoline derivative 4 in the reaction of 2-aminoethanol with DFBA (Scheme 1).
Scheme 1
PhCF 2 Table 1 ). The fluorination of sec-hydroxy group of the amino alcohols 1c-e by DFBA also proceeded to give the corresponding (fluoroalkyl)amines 2c-e in good yields. Fluorination of a γ-amino alcohol is also possible and 3-(benzylamino)-1-porpanol (1f) could be converted to the corresponding (γ-fluoroalkyl)amide 2f in 71% yield.
In the reaction with cis-2-(benzylamino)cyclohexanol (1g), N-benzyl-N-(trnas-2-fluorocyclohexyl)benzamide (2g) was obtained in moderated yield and the formation of an olefinic by-product was observed.
On the other hand, only a complex mixture was formed in the reaction of References and notes.
(1) (a) Coutts, R. T.; Benderly, A.; Mak, A. L. C. J. Fluorine Chem. 1980, 16, (12) Due to the enolazable character of the amide function, 13 the NMR spectra of the N-acylated products 2 were sometimes complicated and the reduction of the amide function to the amine was necessary for the analysis.
When DFBA was used for the reaction with N-benzylamino alcohols, N,N-dibenzylamine derivatives were formed after the reduction, and their NMR spectra are simpler than that of the product from DFMBA. Therefore, DFBA was used instead of DFMBA. DFBA showed reactivity comparable with DFMBA and can be prepared from N,N-diethylbenzamide as DFMBA. 
